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(54) LASER BEAM SCALE MARKING DEVICE 

(57)Abstract: 

PURPOSE: To reduce man-hour and to prolong the life of the scale plate 

moving device by reducing the marking man-hour, eliminating the frequent 

repeating for positioning the scale plate and the frequent start and stop. 

CONSTITUTION: In the device for marking the scale line by irradiating the 

front surface of the scale plate 9 sent in the direction of the scale by a 

constant speed by the laser beam swing with a scanner, the scanner is ts^&ifr 

moved so that the irradiating place with laser beam is moved in the f - 

direction making the angle 0 to the direction of the carrying speed V of the ( ^ .■ 

scale plate 9 by the speed V/cos0, the irradiation of the laser beam is :) IlllllftiUI II I 



started at the time point corresponding to the beginning position of the \ N -x jWJL 



scale line for marking, and laser beam irradiation is finished after the lapse 
of time corresponding to the length of the scale line. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The laser graduation attachment equipment characterized by to have the control section which operates said 
scanner so that it may be equipment which irradiates the laser beam shaken at the front face of the member which is sent 
in the direction of a graduation with fixed speed, and which should be carried out graduation attachment with a scanner, 
and carries out marking of the scale mark and the exposure part of said laser beam may move in the direction of delivery 
speed V of said member, and the direction which makes an include angle theta with the speed of V/cos theta. 
[Claim 2] It is equipment which irradiates the laser beam shaken at the front face of the member which is sent in the 
direction of a graduation with fixed speed, and which should be carried out graduation attachment with a scanner, and 
carries out marking of the scale mark. So that the exposure part of said laser beam may move in the direction of delivery 
speed V of said member, and the direction which makes an include angle theta with the speed of V/cos theta Laser 
graduation attachment equipment characterized by having the control section which terminates this laser beam exposure 
after the time amount according to the die length of said scale mark while making said laser beam exposure start, when 
it responds to the starting point location of the scale mark which said scanner should be operated and should carry out it 
marking. 

[Claim 3] It is laser graduation attachment equipment characterized by corresponding to the position signal outputted 
when the member which should carry out graduation attachment of the initiation event of a laser beam exposure in 
equipment according to claim 2 arrives at a predetermined location. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laser graduation attachment equipment which irradiates the laser 
beam shaken at the front face of the scale member sent in the direction of a graduation with fixed speed with a scanner, 
and carries out marking of the scale mark. 
[0002] 

[Description of the Prior Art] It explains referring to the example which starts the below-mentioned invention about the 
conventional example, and drawing 3_ which is a common block diagram. In d rawin g 3 , the laser beam (YAG laser) by 
which outgoing radiation was carried out from the laser oscillator 1 is shaken at the surroundings of a shaft by the 
actuator 4 through the deflection mirror 2 rotated in the minute include-angle range. This shaken laser beam is irradiated 
by the front face of a dial plate 9 through the ftheta lens 3, and carries out marking of the scale mark here. The ftheta 
lens 3 is made to irradiate the surface part of a dial plate 9 which biased the laser beam which was a special condenser 
lens, and it was shaken by the deflection mirror 2 and carried out incidence at the comparatively large include angle 
according to the incident angle in the state of a focus here. The configuration in which the movable carriage 6 of 
migration equipment 5 drives by the motor 7, and goes straight on in the direction of an arrow head on the other hand is 
taken, and a dial plate 9 is fixed on this movable carriage 6. This migration equipment 5 is the so-called X-axis table. 
Moreover, the location of a movable carriage 6, i.e., the axial location of a motor 7, (angle of rotation) is detected by the 
encoder 8 connected with the motor 7. A control section 1 1 controls the delivery location of the direction of a 
graduation of a dial plate 9, starting of the outgoing radiation of a laser beam and a halt, and the rotation include angle 
of the deflection mirror 2 by the form associated mutually. 

[0003] In the conventional example, it stops, after a movable carriage 6 goes straight on and is positioned in the part 
according to the graduation location which should be carried out marking, and the laser beam at which only the include 
angle according to scale mark length is shaken next irradiates a dial plate 9, and marking of the one corresponding 
graduation is carried out. Positioning of a movable carriage 6 is performed by deciding angle of rotation of a motor 7 by 
the command of a control section 1 1 based on the position signal from an encoder 8. That is, repeating rectilinear- 
propagation migration and a positioning halt, at every halt of the, a laser beam is irradiated and marking of a movable 
carriage 6, as a result the dial plate 9 is carried out. Of course, since the direction of a deflection of a laser beam is in 
agreement with the direction of the scale mark, it is as right-angled as the direction of a graduation. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional example, a movable carriage 6, as a result a dial plate 9 
repeat rectilinear-propagation migration and a positioning halt, at the time of the halt, a laser beam is irradiated and 
marking is carried out. Therefore, all activity mandays become large, and since the motion is a frequent repetition of 
rectilinear-propagation migration and a halt, since the time amount which waits to suppress the oscillation at the time of 
each halt is needed for one, if migration equipment 5 has a possibility of shortening in one more in a lifting or the life 
which becomes empty and mechanical wear is put in another way as it, it needs to take antifriction structure to it. Then, 
this problem will be solved if the method which performs continuously rectilinear-propagation migration of a movable 
carriage 6, as a result a dial plate 9 can be taken. 

[0005] Without canceling the above trouble which a Prior art has and making a scale member halt in each graduation 
location, the technical problem of this invention is the process continuously sent in the direction of a graduation with 
fixed speed, and is to offer the laser graduation attachment equipment which irradiates the laser beam shaken at that 
front face with a scanner, and carries out marking of the scale mark. 
[0006] 



^^M^^dl. jpo . go .jp/cgi-bin/tran_web_cgi_ejj e 



7/6/2004 



ft, 

graduation attachment equipment c^^r 



Page 2 of 3 

[Means for Solving the Problem] The laser graduation attachment equipment concerning claim 1 is equipment which 
irradiates the laser beam shaken at the front face of the member which is sent in the direction of a graduation with fixed 
speed, and which should be carried out graduation attachment with a scanner, and carries out marking of the scale mark, 
and it is equipped with the control section which operates said scanner so that the exposure part of said laser beam may 
move with the speed of V/cos theta in the direction of delivery speed V of said member which should be carried out 
graduation attachment, and the direction which makes an include angle theta. 

[0007] The laser graduation attachment equipment concerning claim 2 on the front face of the member which is sent in 
the direction of a graduation with fixed speed and which should be carried out graduation attachment So that it may be 
equipment which irradiates the laser beam shaken with a scanner and carries out marking of the scale mark and the 
exposure part of said laser beam may move in the direction of delivery speed V of said member which should be carried 
out graduation attachment, and the direction which makes an include angle theta with the speed of V/cos theta When it 
responds to the starting point location of the scale mark which said scanner should be operated and should carry out it 
marking, while making said laser beam exposure start, it has the control section which terminates this laser beam 
exposure after the time amount according to the die length of said scale mark. 

[0008] The laser graduation attachment equipment concerning claim 3 corresponds to the position signal outputted when 
the member which should be carried out graduation attachment arrives at a predetermined location in equipment 
according to claim 2 at the initiation event of a laser beam exposure. 
[0009] 

[Function] With the laser graduation attachment equipment concerning claim 1, a scanner operates by the control 
section, and since it moves in the direction of delivery speed V of the member which the exposure part of a laser beam 
should carry out graduation attachment, and the direction which makes an include angle theta with the speed of V/cos 
theta, to the member which should be carried out graduation attachment, marking of the scale mark is carried out to the 
direction of a graduation and right angle. 

[0010] With the laser graduation attachment equipment concerning claims 2 or 3 In the direction of delivery speed V of 
the member which a scanner should operate and the exposure part of a laser beam should carry out graduation 
attachment by the control section, and the direction which makes an include angle theta As opposed to the member 
which should be carried out graduation attachment since it moves with the speed of V/cos theta Marking of the scale 
mark is carried out at that direction of a graduation and right angle, and since this laser beam exposure is completed 
after the time amount according to the die length of the scale mark while a laser beam exposure is started, when it 
responds to the starting point location of the scale mark which should be carried out marking, a desired location and the 
scale mark of line length are obtained. 

[001 1] When the member which should be carried out graduation attachment arrives at a predetermined location, a 
position signal is outputted, a laser beam exposure is started corresponding to this signal, and the starting point location 
of the scale mark is decided by the laser graduation attachment equipment concerning especially claim 3. 
[0012] 

[Example] The example of the laser graduation attachment equipment concerning this invention is explained referring to 
drawing below. In the field of a configuration, in drawing 3 , it is [ rather than it has the direction as right-angled as the 
direction of a graduation at which a laser beam is shaken by the deflection mirror 2 ] that this example differs from the 
conventional example with making a predetermined include angle which is mentioned later, and a control section 10 
being used instead of a control section 1 1 . Moreover, that examples differ in respect of the conventional example and 
actuation is ~ as which how to take the timing of ** laser beam outgoing radiation that predetermined relation is 
realized between the speed of delivery of ** dial plate with which the ** dial plate 9 is continuously sent with a fixed 
speed, the speed which shakes the deflection mirror 2, and the direction of a deflection is specified. In respect of others, 
since it is the same as that of the conventional example, explanation is omitted below. 
[0013] It explains referring to the mimetic diagram showing actuation of the example of drawin g 1 about 
aforementioned item **. It is U= V/cos theta, when the include angle at which the migration direction of V and the 
irradiating point of a laser beam makes the speed of delivery of the right of a dial plate 9 with the feed direction of a dial 
plate is set to theta in drawing J. and the migration speed is set to U. It is W=Usin theta when the migration direction of 
the irradiating point of the laser beam to a dial plate 9 will become the direction of a graduation, and a right angle if 
relation is realized, and relative speed to the dial plate 9 of the irradiating point is set to W. It becomes. In other words, 
in drawing,! , composition with the vector [U] which is the passing speed of the irradiating point of a laser beam, and 
the vector [-V] as an amendment rate which should be added in order to make a scale plate stand it still seemingly 
(based on a scale plate) serves as a vector [W] which is the passing speed of the relative point over a scale plate 
irradiating [ laser beam ]. 
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[0014] Therefore, it is U=V/cos theta wnile starting a laser beam exposure in the process in which a dial plate is sent by 
speed V when carrying out marking of a certain scale mark, when the origin of the scale mark comes. Migration of the 
irradiating point of a laser beam is made to start by theta and speed U whenever [ vectorial angle / to satisfy ]. Migration 
of this irradiating point is continued and they are the following time amount Ts. An exposure is stopped behind. Ts = 
L/W=L/Usin theta (die length which is L:scale mark here) 

[0015] Actually, even if it starts migration of the point irradiating [ laser beam ], speed U is not reached momentarily. 
Drawing 2 is a timing diagram which shows the relation between the scanner actuation in an example, and laser 
radiation. In drawing 2 , time amount T is taken along an axis of abscissa, and it is a point (accuracy exposure ideal 
point) irradiating [ laser beam ] to an upside. Starting of the laser beam exposure at the bottom to speed u and a halt 
(turning on and off) are taken, namely, speed u - T= 0 from - since there is a certain time lag as shown in drawing until 
it starts and reaches U some allowances — taking into consideration - an event — Tl When it becomes, a laser beam 
exposure is started (ON). Moreover, it is a time of speed u maintaining U to stop a laser beam exposure (off), though 
natural, the event of a halt of a laser beam exposure -- T2 ** - if it carries out - Ts =T2-T1 it is . 
[0016] By the way, migration of the exposure ideal point of a laser beam is started with a scanner, and it is Tl. Since an 
exposure ideal point will move from an initial position (migration starting position) by the time it starts an exposure 
behind, the actual marking origin of the scale mark is biased from an initial position, namely, drawing 1 - setting — the 
left — V-Tl only - down — usin theta - time amount 0-T1 Only the value with which it integrated in the range about 
time amount is biased. However, to each scale mark, since this left and the amount of bias of each lower direction are 
always fixed, it is not necessary to take them into consideration at all for marking of a graduation uninfluential in the 
relative-position relation as the whole graduation. 
[0017] 

[Effect of the Invention] With the laser graduation attachment equipment concerning claim 1, a scanner operates by the 
control section, and since it moves in the direction of delivery speed V of the member which the exposure part of a laser 
beam should carry out graduation attachment, and the direction which makes an include angle theta with the speed of 
V/cos theta, to the member which should be carried out graduation attachment, marking of the scale mark is carried out 
to the direction of a graduation and right angle. Therefore, since frequent positioning of the member which can carry out 
marking of the scale mark in the direction of a graduation in the process continuously sent with fixed speed, and should 
be carried out graduation attachment thru/or frequent starting, and a halt become unnecessary, compaction of marking 
manday can be aimed at and reinforcement of member migration equipment can be attained. 

[0018] With the laser graduation attachment equipment concerning claims 2 or 3 In the direction of delivery speed V of 
the member which a scanner should operate and the exposure part of a laser beam should carry out graduation 
attachment by the control section, and the direction which makes an include angle theta As opposed to the member 
which should be carried out graduation attachment since it moves with the speed of V/cos theta Marking of the scale 
mark is carried out at that direction of a graduation and right angle, and since this laser beam exposure is completed 
after the time amount according to the die length of the scale mark while a laser beam exposure is started, when it 
responds to the starting point location of the scale mark which should be carried out marking, automation concerning 
marking of the scale mark is supported. With the laser graduation attachment equipment concerning especially claim 3, 
since a position signal is outputted and a laser beam exposure is started corresponding to this signal when the member 
which should be carried out graduation attachment arrives at a predetermined location, the improvement in precision of 
a scale mark location is supported. 
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